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(57)Abstract 

PROBLEM TO BE SOLVED: To restrict production of soot, CO, and NOx in a 
variable combustion amount burner. 

SOLUTION: The present burner comprises an end opening type nozzle containing 
cylinder including a fuel injection nozzle therein, and an end open type combustion 
cylinder 6 connected to an open end of the nozzle containing cylinder, and is 
burned by receiving supply of air from an air fan. In this case, the combustion 
cylinder 6 comprises a first combustion cylinder connected to an open end of the 
nozzle containing cylinder, and a large diameter second combustion cylinder further 
connected to the first combustion cylinder. The first combustion cylinder includes 
a first flange section 13 connected to the open end of the nozzle containing 
cylinder and a first combustion cylinder body connected to the first flange section 
13. A first air stream turning apparatus 15 is provided on the first flange section 13. 
The second combustion cylinder includes a second flange section 23 connected to 
the first combustion cylinder body and a second combustion cylinder body 
connected to the second flange section 23. The second flange section 23 includes 
a second air stream turning apparatus 25 provided thereon. The second air stream 
turning apparatus has a plurality of blowoff outlet 27 disposed on the 
circumference of a circle, and a baffle member 20 is provided downstream the 
blowoff outlets 27 for directing an air stream from the blowoff outlet 27 to the 
center of the second combustion cylinder body. 
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<#Sfa8#©«lH] 

(as*8 1 ] mm; x^m**, ufcttfflHafflfl) 

*ft|3f $ ft K8!fc£ixfc*g©2&z:tt5&tt k*> ft & >k 
Sg-ttSttiaiJis «J3B7X;kJRW3©ra;»i« 

-7 5 > y as k sasm-7 * >s^gj nmtar *>%-tm 
ass-? 7 >s>fj t^wm-?? >?®h®m-rz&- 

ftfc£»©!fertlbP£;ffU #»&HibP©T$ltfc:i3K 

b p *> ft oto*%=MM3*#&+&#n's.&tt 

«S13f C <* 6 *vfc*Si©aj-«y813i k rt» & D % 

JfJ-*RiKtSfl±x #/3S7X;MKWt3©§fl;!fc«fcffil8Ta# 

-7 7 > p» t 7 > ±imtz%-m 

IBI/HMU £Sifcmbn©T&CJ!$&ifctBbPA»ft 

fcoTSaftra^eo?Laittss-«s*femf<orte<©i. o~ 

k|sj«it:^-PSS-79>yglJc0rtan5^e. 5~ 1 5mm 
2 23$©^-?-. 

[s$*aH] »-77^^aJK:iRaibP3!)sas^&n& 

C k*^aSl:-ra3S*5l 1 ~ 3 ©V^*U&>C33ffi©/t- 
(0 0 0 1} 

[0 0 0 2] 

[t*#©liffi] Sffll&i3{8^K:fc^T&tt«M4©«^£ 
KJ:S;W-©-Wfct*|2, 3, 10, ncst.t 



Mfi{©7X^iR<ftl5f3, j!ia7X^iRttjaf3©gBiaiffi'fc 
©«5#«t-&Sfc £lP&£UI 1 A & ©«aS*SWffit?S3 

^-cfes. z.<D^—j-\z.$i\>x^ ^-K:*j{ta$i 

IST® § T- * 4 . 7 X;i/ 7 ft ifiJN £ ttfcflK&tt 
&/am*f>ft<D*£&i:iH^U ^X^SlCfcim* 

dn-c^kUTftSttjaertTf^tt-rs. x* 

7 ££*X7 ^ 8 X/WRttH 3 « % #5*48 

^7X/v7*s&rtiar*7x;wi^rti33 at •?© 

31-iIIHcaSI*e.nfe7X;ViRiM^3 b fc©r.jB«lxgfc& 

[ 0 0 0 3 J *RJ!*iai 6 lis 7 XJUKttW 3 ©raiKSB t« 

l^3 6aJ:>)*£©&~*^{5!8bi:jb»ft&S. a?-«5 
#m 6 att, 7 X;M&M13f 3 ©rafi5c«Skje«£-i'4®— 7 
7 V^SP 1 3 ki!JgSSg-77 >5?SB 1 3 
«5«13f*ttl4*#b, 5g-7 7>5>a51 3CttSg-S 
S!EJte[al« 1 5 % 3g-«yj)Sia*«: 1 4 lcttffi»©2Sa?L 1 

^-r*S-7 7>-7««2 3kaSKSB-7 7>y§|J2 3 

m&+z%~imto*ft2 4*^u tfj-7 7>^s? 

2 3C(*£-&at&H382 5, m-«S*ftC5*» 2 4C{± 
4&&©«g^?Ll 2 b<fc«8*-CUa. JP-^SESSIhISSI 5 
ttR^ttldH^«n*:«8t©i!feUlUR OfctHUfl,) 17 
^^U 8^a«£«i[n|«}2SI±P3W«Kffi5ii:*ix&«lJR 

o^teLP (fctBLft) 2 7*«rra. *ofejHbpc« 

*ti*nteilS9ttl 6 4$J:V2 6*«a^., 2S5t<r— X2 
*€»3S-«S«6ra 6 a* J:WJtI=«S«13| 6 b K-WeJxSt 

[0 0 04] »Att 1 if ft©SSil±, £5i*r-X 2 fciS 

WISJ3 a©«JB5K:aS^'&n»:^?Ll QfrbJXfrmk 
rt(53 a©Wg|JCA-?*:^t±, «8^/J»t7X;l/7©jal 
Kfl4ifit>, FM)7X;i'7i»?,i!B«-$nfc*RWi:iS^bT«5 
*8W 6p3fcaKAr5. «5iW54iBBJS*^a ©14^7*7^ 

s©^^***', $i«E3b* jar 6 ^rsj*c -c v^ a *i 

«S«tt^tUT*KttlSf8©rtt»Tffi 1 i3n*. *3!t, 
7 X;WK*M.1ff 3 b ©filiBtiait ft *vfcSKfc?L 1 1 ft 
7 X^JtZiW^iaf 3 b 3B-5S.«£JgIal2S 
1 6^ftSB-«5WfSf6artK:2iftm:RICT6aF , g©^ 

'Ara^Stfiffl-jKioi^mi e t <t »>^i^©ai£c*-^ 

^.ft^T»-«S*t15f6art*fi£0tSCtCJ;!), SB- 
tmwfcl 6©u5^«c:ftffi«tfEb, C©Ai3:«K;«^ 
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U-Ctt£tt1-*. m— «S*(EfSf 6 a©ffiB3Ca&tt6*lfcgft 
?L1 2 a*>fc|SiIfef8 artCSftXUfcg&l*, Btt 6 art 
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ttS56a©regf©*T-*Tto*ix X^tf^gVNtS 

* e» r*$©$fs-«5jfcjsf 6 b ortsuT? t>ti& ©t? N 

****** fif6 
[0 0 0 6] Sgn^?(Eii£[S]|S2 5*RI«\ J&- 

7 ? >f tt 2 3 tcgtj&©2S$«L©*4 wrawtaaai Ufc 
^-^■tfeU, Oil ia/t-J*£!)«±S0ttiaicJ;3 

[0 0 0 7] 

t AS/t-tTit J&-S5*iw e a ttn^mum e b t 

+«-{c5gflS$*v%*-pfc. f«:i?*fle*ttW©/t-^-7» 
tt, aftftd-'?x;i;WB£U C©^x*5jB5««©rtffl 
IWSITJSSSW^. ftfcs «K&C5©&SiS (SS- 
7 7>^gU2 3) ©»-$l8!E^|5l«82 SOSftflJfflair 

[00083 sfe, ±aa«6*tt«fcj:*/<-^-eau c 
fc. ^ftfcSfcU^c&ttfcfs^Cfc^fcac^fe 

[0 0 0 9] J;!B«e*feJ|!ffc:j:«/^^-rtt. N 
0 X <3fSffift«j) **&L-<H'<ri2:irt3HjBA«fe-9 



[0 0 1 0] fc&WUU ±33^tt«f©iaffiAC«*, 
CO* &W/XttNO x ©&£££W|bfc#e>* 
#**S#ft tfcflS*ttW«'t-*- 4H(&Ta 3 £JS?ife 

[0 0 1 1] 

[aus4»»-ra&»©?-R] ±8&usftiF& a *'&fcto 
jasjraas©^ x;i/Jtsufttst> assy x;MKttt« em&ttt 

«±» S3ffl>X;wiWrt«©P8J!i^lCffiRSftfc»Hl8ttfSf 

fcgsxjBHMmcs h £g&s*,fc*g©ss3&«m 

SE til f * SB = 7 z> > 5> 88 k. a tt JB- 7 7 > 8C £ 

i3lttClEyij*^fc*Ra©?feH3LP*^U ^^ttiLP 
©Tiftt JJliKKlll UP*> &©^iESW-*R»t3I^©* 

[0 0 12] ftsKttttCJlS/t-^eHU ffi-7^>y 
aJKRJ^«t:ffi!«J*iifc4fl»©?fea u □*» 6 m:*Hdf £ 

jR^ 1 SBHR©^-^-e(*s SS-7T>^S8fcRJ5lttt:ffi 

•Hi**vfc«»©i!kinup*6iifesm-i-sg^tt, flus»*r 

»ttlc|65R^je©«3«afl«^i;«<, ^^©«4A««HW* 
^JUfKiftafc»t*»ttjKdis»u*r co©jb 

«««#«j«**hj;<<» No x ©«^t>ffli(pj*n-5. 

©«*W^A«*&^fc»» ^©«a^fl:*JiS!ja$ii«s<ftiaf 
mt^©i»*»KK:M4St-©ilSijt«Sft/J^b , r-&5. 
[0 0 13] ±S2HUafc#&**fc»©JS:&H2g2«© 
/<-^J4, «S»«W>'X;W*rtiat&«fi5BII»fil©>'X 

^«tt«s x;wJKiw«©ra«JS( kss»i* ixfcagfgu 
pa«c®©«5WCf*«ffA, 2®«S){i>«.ffl$i©«i&*s»T 
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? ? > V fit fcttOTftftHRttfi* 

is »r:SWfiife|fiI83{±n^*tCH2JiJ$*ife«l«coiJfetBU 
tO 0 1 4] «*tt»C^5^^-Ctt, »-7*>S> 

Aanft'sft * fc ?\ flats u& # 6 fc * «■ * t«£# 

i o o i s ] ±«ai«a*«iferafe«><oaij«5( 3 a®® 
T^aan3Loa&fctsg-*Btttt©rtffi<oi. o~i. l 

©/t—^-e»a. cefijBiKSivc cck no 
» ©#£jqifBl©3»»j!>»13K:*SV>. 

[ooi6] *^caa«ai4t:ffl«<o/^tt. ar-7 

[0017] 

[ifel!U©3IJ6©JKft8] #*6Wfcfii;£>;^-:>-©jfS-©2JtfS 
3a©Sl*>tttell 0, 1 1 fcfllVJfcffi 



XJU7^jBttttfra**tf&BUS 1 £ D ©2SS 

«s«6 ae»$esae«n&RQiii6 a.t!>*CE©agx«& 

3 ©B8i&W«i:8fc-r*28-7 9 >5>8P 1 3 
9 >S>*1 3 fclMKr 1 4**U tt 

-7 7 >ySU 1 3 Ettft-SHEKBS 1 5 s SBHfttttf 
*#fctt«R©3SWl 1 2 a*tSJ;t> 6 b 

i:i!i^JB-77>yfiB2 3 fcg«S*-5$-«&ra*ft:2 
4**U SB-7 5>>s;ffl2 3fc:tt3ir:^S(i8e(Hl852 
5 % 3R-«tt®*«:2 4 fcUftUKcOg&HL 12b fcfijf*. 

fflUP (&UiL3fl) 174«U «$-SiSitffilHl252 5I± 

rawttk:»wi**i&«Rfl)i»«bp (whljw 27* 

[0 0 18] fen$»EK|BH82 5©lfcttiLP2 714, » 

x«s«si^eb©SBx7 7>i;fi?2 3 cD&tnR (±ffl) tffi 

K.l£$-i5,Wl®®cr>V:lil UP 2 7 cottBC**)*^* 

«*#t-C*{) % iSSa«l*»^JilfilBl^Sl3!I3Klg^M?L3 1 
&&£Hl>TlfcllJL,U2 7k:^§i*5«*&$na. C©^3 
q>:ffibP2 7*»e.*f!-*Kit)SlS{6brtCl!»: 
fc&fc£8fcl*> {Sff»=7 9>S?»2 3©ffififiifc»d. 
^mSM3SSE(S^}L3 l©*»*ttRWIlUW2 7 J; t) 
* +^/J>* H©TS, AittEIdiS 2 S ^ &«E.VJ--i&4£ 
»©Sl4-l!K:ttl5|2^»8»«^?L3 l©^c*$CJ;>) 
«©^n*. S£oTi6[lS5W56fic2S^?L3 1©*S£ 

aj^fei56£0832 5*»e.«tA-fa^Si©a4^jau 

[0 0 1 9] fed4, SK^f^dCs ^S^HfiJBJlSfc:^ 
Ttt. Sg.~5l«£ficia«2 5©««©lKll3bP2 7©Tgt 

WaU^tt©aW«« OniUWj 2 0)6«S8-M«5fliaV3B 
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JBttfMsflrt 4©f*jfilifiI2 9fc*#s/ bSfSSftT^ 
3. ■*L-0!SJSMK2 Os »-7 5^35 2 3&tfS8-& 
M&*i*-2 4 0>W&\zJlvXs =7>VW£n, VIS -7 5 

UP2 7CD^4r3!)»*,^-«5ttffirtfc^X-r5^5«i, * 

^C*lt4TS!E»l«?lCtt3IJja«2 0i)t#^Tr«fe«>, S3 
tt©StE& 3 8 fc&oTlfcE] U*# 6 #/&#|h1<M& £ 

ra. *©£«* ttjfeX^i^afeur^fcajtt tiffin 

irfjtfJgJ&SftC < < , NO, OS&SLbmitSftZ. 
[0 0 2 0] m&Smt&tiLS Oti\ 05 (a) 
tf>J:5 fc, ScIsI^lSRlE«(^?l,3 1 #*!3L2 8 fcffifc 

( b ) (0 i *> J£iai£SUWJ6«5£StfL 3 1 mil 2 8 i: 
fifcSfc. aai{±»i:7^^ysr2 3 0J]ff(fiifc:i&t)rfc: 

9 >^g?2 3 ©HWk:ft^Tffift*;a©iH#A J & c-c* 

2 3fc«D?L2 8 4fctt;fc*Bi^ 05 (c) ©J;<3fcj6Sln] 
£ft2B&«3 0©n5iiiIJ:SBz:7^>yfiH2 3©§ftpii© 
KICKtSHS A****, qfclUbn2 7A>6a£A-j"*^K: 

>*SP2 3K«D?L2 8**1*3% #fcS«J Dii^fcAft 
T*&33-7 5 >P» 2 3 ©-|?*?!SaU*-a-Cl*U3 UP 
2 7*«f|tU&ffl^tt, jR|3|SS«iaUBIR3 OOffirtifcaS 
n?v>yg|52 3©g5i5iJ:©MKKlIRlS***-p-C*Jt 

10 0 2 1] *3?«toBflS©/<-*TMi, A£[U3g^aiaiS<K 
SOttftflttftfc^roCfrlUlttSOa* 3 0b£# 
bTV>6. ^MIvaaJ©#fIIlJ653 0 a©F*W*'.h&©'#- 
«5&f3i 6 aO^lBkifc^U ^ffli|if»©*f 3 0 b© 

©t»/SJSC £ 0 , 8 fctelal^SSasIiEte 3 0 fc©$fi- 

ifif©^— ;H<fe3&«tai.tra. SSK, *Tlttgi$3 0a.. 3 0 
b©##£*!>3SL8ta<|&Ltu M&CT6i«i3iiafcfc^fc 
4Bf!rfcj3^t*fi£®£Jiyg!g«c3 Otf&gJ&bKXV^ 

I 0 0 2 2 ] fcfc, ^-©StJflg}KJII©SS«!li; UT> ± 
3ES© * CKDlgSiaffitK 3 0 *»lt*ftt> DC, 06 

(a) - (c) Cvjt*\k3fc % »HW»«6a#T;&fc: 



fctt7?>$>»4 1 fc&«filflJ4 2*#U ffiS7?i' 

s>85 4 1 ©*iBS#3?-*B*fts$ 6 b (Dtfi-y *>s>®<d& 
BBtffisfco. *"?tta«ffl42©rtBr*«»-«««eb 
a <fc ■? cm*** msmm? ? > tm 

4 lfctt38-£8fci£IIS&2 5©lfcffibP2 7©ttBtfc£- 

<>*t**7 * > vu^m* 4 3 Awsfta t -t & 
-tsfcas up 2 7 na$s«<is t ut * * 

Cfttts l>t»H±33©Jte|eJ^SSW*E<E3 0 
fcCS 6 a fc-#fli UfeRWBtt&Hiarft. -©J&flSC 

T*J DnXtt < fi©av»fl-«S3L4 3lc:j;0SB- 

^aStEB 2 5 fc «fc ajKt PISMSSI© a*S» 5 - J: # 

5©-e. n-^-ri:©An.T.^s;*56«/jv$<«i?j, 5g- 

^«E«eES2 5T?©«JftttJS45^V«i*gtt}i5* t SSfl3S 
*t-5. -€r©te*» ^^©iflEife^iqiffiiJ^ttS, 
[0023] g-03ftlllMKDftO«JBMfc btx J»I"1 

«2 5*»B-C*J:V^ 

[0024] »~<D9eK«»(DttOK^M 4: > ■ 7 
fcwlTJtdfc, SBz:aift»tln]}»2 5©^ffiLP2 7*»e. 
©9ftSiBU*Initt. l!)^tiibP2 7A«ifi?IJ*^VTV^5H© 

b©*i^fc^:a* J d'S.C^<W!&*iv > ^^^>co© 

«^*^t}iiiipjd*vs. *t5»jgabfei)kmup2 7*> 

*.©i»Sfmb*lfi|i:r , J©JK«l^Ri:©(>SS^tfCdtt. 1 

o- *€i4 5* ese*«sa*u<» zs'^sss'ss 
©m s t c i: is * * n * . 

[0 0 2 5] *ft$Cftft/W*e&=a5gH0Hitl8l 
8, 9CiSt. C©/«— ^"tt, ^— ©S5tti®n»©^-^- 

^:ai:^ir^slif^^?*a/>^ »^a««j08S2 5*«* 

•*\ »-7^>S^SIt2 3Ctt«»©/jNnatt©iJklBUP 

3 7©^*inJattfc:^^2J^J*J^•c^^s. ife> RSffifiw 

ffi!83 0£#Lfc^. *©fl&©SP^©^ fl*JSl*m- 

[0 0 2 6] C©»n«DSM»Bat*^T*,. «l»©l!ft 
taUP3 7©Tiffi (08, 9-Ctt±»t*6-5) fc, *<C« 
§fKin?l&?itSR«^©ap|SL« (SW&fflM*) 2 0^, 
gj-«y»(af»VJR-*»*lSjSi4:^«lK:s S|5-«S«5tai*«c2 
4©«fflBJ2 9CX#tf ^»a*^VTga;W•^J^tv^^. 
HfedlU0 3 7©&4ri»*.»-«5tt(airtfci(EAraffi$l 
tt, H8C^©-ev!pUfcJ:-5C» Ota UP 3 7 »6«f£ 
T«KTInifciIfe&iIl*tifca, »««2 OKJBSSSbT^tSl 

c©*«ygisc*M-c<*»-©sisii«flik«)5ci)» 
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£LTV^»tffc^FJE©tf«#ii£lja<, **©*£ 

[0027] cosg-©3^te^s§tt % JB^tfSttftrtcas 
(0 0 2 8] its-* tti=L®mm&®t.i>£s sws«©r 

?Lffi«:»-jlRttftOrtJEOl. 0-1. lfiffcf ttK> 
COs NO,©»£fllfW©&i|i#*£V^ H?LJS 
tfH8M>l. 0^5/Jx*VMg^ $6-85fct3J*6ffi- 
«S«S1!5'M^*» 5 «5*4S*3 ©«£ *i£J»ff 3 c i: t: £ 
5. R?l®#rt&©l. lfg.kb*&V%JI8£\ & 

£5~1 5mmttftfc«miy3Stt*tfi\ CO, N 

0„ ©$8£WW©flWS#*SV*. SWtt«i:#=7?:/S> 

2 7 #6 ©£$©!!*{« LSW* Wt&m®&V*&l, 

1 5nnn<fc!>*8^*$\ if/^|^Cfii*vp|(wa4«-4-^. 

3B©»JR*H-#fc&!?&ftfc^i3*ft#ife;&. SBJ8UE© 
RdfLS4JJ!-«E«SI3|Ort{l<0 1 . 0~1. lttfcU fl» 
•3, a5M<R42g-7y>^U»rtaflSA'6 5-l 5rara 

wnfe^wtasifttitts co, no x 

[0 0 2 9] 3&-% ^©SfSJteJfcflSfcfcC, lfcffjl,Q2 
7, 371*, Sg-7?>S>«2 3©R&J2ll©t|J*J;»)4> 

rtft#o©{!A{ac2&i*Tfc«j;v^ c:©^!sc^ti4, 

mz:«!ittfli6b«)rt«!lt:SS4^JE0!3ffi«^b«l<. * 
**C Qowtifiif €> CJ0ltt£*i3. 
[0 03 0] *J8Mcoy<-^-Ctt, * b£.$>mt$8m 

m&%*.bix&, mm** flfeaii.p2 7, z 7<omm± 

JXJW&b*^. Wfc&W©^W*Pm«:#TSPJ« 
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